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ABSTRACT 
 
Introduction: An investigation of clinical Abdominal Computed Tomography (CT) 
dose, and associated clinical diagnostic protocols, has been undertaken. This research 
was carried out to study the pattern of CT dose from routine abdominal examinations 
in Malaysian practices. From this study it is hoped to establish a Dose Reference 
Level (DRL) to assist in optimising radiation dose for CT abdominal examination in 
Malaysia.  
 
Method: Questionnaires studying both the CT imaging system and exposure 
parameter details were sent for completion to 95 centres nationwide. Centres were 
requested to give details on scan parameters including the patient abdominal 
circumference, used for 15 abdominal cases. From these data dose descriptors such as 
Weighted Computed Tomography Dose Index (CTDIw), Volume Computed 
Tomography Dose Index (CTDIvol), Dose Length Product (DLP) and Effective Dose 
(E) were calculated using a computer program based on the Monte Carlo method (CT-
EXPO) per series and for the full examination. 
 
Result: The survey successfully sampled 34.6% of the 101 CT scanners in Malaysia. 
The data consists of 443 CT abdominal examinations comprising 771 individual 
series. The mean patient weight was (61±8 kg), with BMI of (23±3) being identical to 
the national average. The third quartile values of CTDIw, CTDIvol, and DLPexam were 
23 mGy, 20 mGy and 824 mGy.cm respectively, while the mean examination 
effective dose (Eexam) was 13 mSv.  
 
 xxi
Discussion: This study showed that dose parameters were lower or equal to those of 
the European Commission (EC) standards, however for the mean effective dose was 
higher in Malaysia than reported for the UK in NRPB-4. Average CT exposure 
parameters were found to be lower than those reported from the EC. However the 
total exam scan lengths used in Malaysia were greater than those of the EU due to the 
additional number of series or phases used. A small number of centres had 
unacceptably high patient doses and are considered as outliers.  
 
The volume CTDI pattern for CT abdominal procedures was found to be not related to 
patient weight but rather to be related to scanner centre characteristics. This finding 
suggests further study is needed on why patient weight is not being used as a guide for 
the scan exposure factors and points to the need for continuing education on CT 
applications and dose optimisation. Further, the abdominal circumference is an 
available alternative parameter useful for determining appropriate tube potential and 
tube current for examinations.  
 
Conclusion: There was a wide variation of CT doses in CT abdominal examinations 
in Malaysia and DRL values for CT abdominal examination of this study can be 
suggested for dose optimisation in future. 
 
 
